We use data on male employees from the U.K. Family Expenditure Survey for the years 1968-86 to investigate the behavior of wages over time and across cohorts. We find that differentials between manual workers and professional managerial ones are lower at labor market entry for younger cohorts but increasing faster with age in the 1980s than in the past. The returns to experience appear to be very low in the United Kingdom, particularly for manual and clerical workers, although the improved education of younger workers may partly explain this. Finally we show that individual wages in the United Kingdom are highly procyclical.
effects of characteristics that are fixed over time (such as education) are accounted for by the cohort effects.
This article is organized as follows. Section II describes our approach to the empirical specification of the wage equation. The estimation method-using grouped averages rather than the underlying individual cross-section observations-is outlined in Section III. The data are described in the following section, and the regression results presented in Sections V and VI. Section VII concludes.
II. The Empirical Specification for the Wage Equation
The analysis uses 19 years of repeated cross sections from 1968 to 1986, and we follow the experience of four different birth cohorts: those born in the 1920s, the 1930s, the 1940s, and the 1950s. We allow for cohort effects to control for generation-specific factors such as the level, quantity, and content of education and the size of the cohort. where In wi, is the log of the real hourly wage rate. All coefficients are cohort-specific except for the coefficient on the unemployment rate (y), which is constrained to be common across cohorts.3 Using the aggregate unemployment rate as our cyclical demand indicator makes our work comparable in this respect to Bils (1985) , Keane, Moffitt, and Runkle (1988) , and Blank (1990) for the United States and Blanchflower and Oswald (1994) for the United Kingdom. To examine whether the cyclical properties of wages are different between occupations, we include an interaction between the unemployment rate and a dummy variable equal to one when an individual is a manual or clerical worker and zero when he is a profes-2 Note that we observe education in our data only after 1977, and we thus cannot explicitly control for the different educational composition of the cohorts.
3In earlier results we found that the coefficient on the unemploymiietnt rate was virtually the same for the two middle cohorts that are observed for the entire sample period and quite badly determined for the 1920s and the 1950s cohort, both of which are observed for a shorter period of time. As a result we decided there was nothing to be gained by allowing the coefficient on the unemployment rate to vary across cohorts. sional or managerial worker.4 The age profiles estimated for the wages of each cohort should be interpreted as unconditional age effects reflecting the influence of experience and general productivity growth on a specific cohort and occupation. (Note that trend is a variable ranging from -36 in the first quarter of 1968 to 39 in the last quarter of 1986.) The variable spline is defined as (trend + 2)3 if trend > -2 (i.e., from 1977) and zero otherwise. We constrained the trend polynomial to be linear for the I 920s cohort (c3= = =c fP = 0 for c = 1) and quadratic for the 1950s cohort (f3 = c = 0 for c = 4).5 After some specification search, we excluded interactions of the manual/clerical dummy variable with higher-order trend polynomials, except for the 1940s cohort.
The unobserved attributes affecting productivity and shocks to wages are subsumed in Fi. These may be correlated with occupation, with implications for the interpretation of the results as discussed in the introduction.
The residuals in the wage equation may also be correlated across individuals as they may contain a common shock affecting wages. This raises the issue of whether the unemployment rate is endogenous for the wage equation since common shocks to wages may feed back in to unemployment. This will affect the interpretation of all the coefficients, including the one on the unemployment rate. We report results based on the assumption that the unemployment rate is exogenous and results where the aggregate unemployment rate is instrumented. We use the lagged U.S. unemployment rate as an instrument for the current U.K. rate. The validity of the instrumental variables procedure is of course conditional on the functional form assumptions we have imposed for the age profiles. The rationale for the use of the U.S. unemployment rate as an instrument is that the business cycle in the United States is likely to affect economic activity in the United Kingdom through the trade links between the two countries and hence lead to changes in U.K. unemployment rates. Since migration between the two countries is limited by explicit restrictions on work permits as well as by the distance between the two countries, we do not expect U.S. unemployment rates to affect U.K. wages directly. As we report in the empirical section, the U.S. unemployment rate is highly significant in the reduced form for the U.K. unemployment rate. Finally, when we compute standard errors, we allow for correlated shocks across individuals in all cases. 4 The group of clerical workers is small and stable over time with pay very similar to the skilled manual workers. Moreover, they have a similar educational background. This is why we decided to group them with the manual workers.
5 Since time = cohort + age, and since each trend polynomial is cohort-specific, these are identical to age polynomials. We have used trend rather than age for convenience because we will be plotting the wage profiles for different cohorts against time. No substantive difference is involved.
We now turn to a brief description of our econometric method; the details are relegated to the appendix.
III. Grouping by Cohorts and Estimation
To distinguish the effects of occupation from the effects of unobserved productivity, we estimate the model by aggregating the individual level wages by cohort and time. This forms a pseudopanel of cohorts. The dependent variable becomes the average log real wage for cohort c in period t; the right-hand-side variables are as in equation (1), but the manual/ clerical indicator is replaced by the proportion of manual/clerical workers in the cohort at time period t. The virtue of the method lies in the fact that the aggregation procedure averages out (in sufficiently large samples) the idiosyncratic elements in the error term, including any additive measurement error, which may be correlated with the included regressors such as occupation. Only the common (aggregate) shocks remain after such aggregation. The procedure, which is based on Wald (1940) , is developed by Heckman and Robb (1987) to measure treatment effects.6 As we show in the appendix, the method has an interpretation as an instrumental variables estimator with the instruments being the cohort indicators interacted with the time indicators.
Once the data have been grouped, we may still wish to apply instrumental variables at the aggregated level to purge the correlation of some regressors with the aggregate shock. In our case, we instrument the current unemployment rate with lagged U.S. unemployment. The precise formulae for the estimators and their covariance matrix are given in the appendix.
The grouped model results can be compared with the results obtained directly from the cross section and a formal Wu-Hausman test can be performed to test for the equality of the coefficients between the two procedures (see also Farebrother 1979) . For the sake of comparability, the standard errors at the cross-section regression must also allow for the presence of aggregate shocks.
The model with grouping is identified to the extent that the mean of the explanatory variables change sufficiently between cohorts and time (i.e., data cells). In addition we have to assume that we can exclude (some) cohort effects interacted with time effects from the estimating equation. Finally we either need to assume that the parameters of interest are constant across cohort and time or we have to model the way the parameters change between these groups in a sufficiently parsimonious way (see also Heckman and Robb [1987] on this issue). We group the data into four broad date-of-birth cohorts, each covering 10 years. This is done to make sure that we are averaging over a sufficiently large number of individuals in each cohort per period.7
IV. A Descriptive Analysis of the Evolution of Wages
The data are drawn from the U.K. Family Expenditure Survey for the years 1968-86. The overall sample size is 53,495. We have selected all men between the ages of 22 and 59, inclusive, who are not self-employed or retired.8 To construct our grouped data set, we have divided each quarter year's observations into 10-year date-of-birth bands, the first starting in 1919, and then averaged the relevant variables over the quarter within the cohort. This gives an unbalanced pseudopanel of 4 cohorts and 72 quarterly observations, and a total of 216 grouped observations. The structure of the grouped data is given in table 1.
The nominal wage was constructed by dividing usual weekly earnings (including usual overtime pay) by usual weekly hours (including usual overtime hours). To obtain the real wage, we deflate individual wages by the monthly retail price index. This point can be interpreted as saying that we must not use too large a number of instruments to avoid overfitting the endogenous variable. The trade-off between robustness and efficiency in the choice of the breadth of the groups is a small sample problem that needs to be investigated. Asymptotically it becomes irrelevant if we assume that as the sample becomes larger the number of individuals in each of the redefined groups increases. S The official retirement age for men is 65, but early retirement is quite prevalent. By restricting our sample to those with age less than 60, we attempt to mitigate the composition effects induced by early retirement. Similarly, we do not consider men younger than 22 because we want to make sure that all (or most) members of the cohort are out of full-time education. We recognize that selecting out the self-employed may introduce some composition bias particularly during the 1980s, where a relatively large number of workers moved to self-employment. The data on incomes seem to suggest that these are low-productivity individuals (see Goodman and Webb 1994) . There is little we can do to correct for this composition bias here. cohorts are virtually the same after 1976. These cross-section differences result both from experience and cohort effects, which may counteract each other. Finally note that the fall in real wages for all cohorts in 1977 corresponds to the end of the Social Contract under which a series of incomes policy was implemented by the Labour Party government. It also coincides with a substantial increase in the unemployment rate.
To gain further insight, we split the sample into the two occupation groups defined above, and plot them separately against time in figures 2a and 2b. The average wages of manual/clerical workers ( fig. 2a ) are approximately the same at each point in time, irrespective of date of birth, despite the 10-year average age difference between successive cohorts. Experience profiles are totally flat for manual/clerical workers, conditional on their not moving to professional or managerial occupations. In particular, the entry effect on the wages of the whole sample is absent for manual/ clerical occupations. The small cross-section age differences in wages we observed for the entire population are due to the behavior of wages for professional/managerial workers ( fig. 2b ). If wage growth due to experience coincides with occupational upgrading, this could just be a composition effect. However, the largest cross-section differences occur for the professional/managerial workers between new entrants and incumbents rather than later in life. This is evidence against the composition interpretation.
The data suggest that the returns to experience for manual/clerical workers (as reflected by the differences of the wages of separate cohorts at the same point in time) are either very low or counteracted by cohort effects. For the professional/managerial workers, these cross-section differences are only important early in working life. To shed further light on this pattern, table 2 shows the average age at which workers in each cohort left full-time education, by occupation.9 There have been two reforms affecting the minimum quantity of schooling. The minimum schoolleaving age was raised from 14 to 15 in 1948 (affecting individuals born after 1934), and to 16 in 1973 (affecting only a few individuals in our sample). Table 2 shows that later cohorts have more education, and this is true for both occupation groups. This may partly explain why older manual/clerical workers are not paid more than younger workers at any moment in time, if the returns to increased education offset experience effects. Nevertheless, the substantial increases in the education of the professional/managerial group do not seem to have eliminated the difference in wages between incumbents and labor market entrants. This may be related to the increase in the proportion of professional/managerial workers, as we document below.
used as a control in our regression analysis. In figure 3, we show how the occupational pay differential changes over time for each cohort: the differentials are quite similar for the first two cohorts but much lower for the last two (1940s and 1950s cohorts). For the latter two, these differentials increase over time, and toward the end of the sample period differentials tend to converge across the three remaining groups. Thus the average occupational differential in the whole sample is increasing from 1980 onward, mainly due to increasing differentials among younger workers (from a low base). Ignoring cohort effects, this gives a U-shaped path for the occupational differential with the minimum around 1980.
In figures 4a and 4b, respectively, we present a graph of selected quantiles of the log wage distribution and the interdecile range of log wages over time. All percentiles shown (tenth, twenty-fifth, fiftieth, seventy-fifth, and ninetieth) grow in real terms over the sample period. This contrasts with the United States, where the lowest percentiles are actually falling (see MaCurdy and Mroz 1991; Murphy and Welch 1992; Juhn, Murphy, and Pierce 1993). This might be due to the fact that in the United Kingdom the social security benefits have a wider coverage and did not fall overall in real terms during the 1980s. This may effectively constrain the wages of the lowest skill workers from falling, at the expense of employment. Nevertheless, dispersion is increasing in the United Kingdom because the median and the quantiles above it are growing at a faster rate than those below. The interdecile range ( fig. 5a and 5b) dispersion of wages is therefore increased dispersion within the manual and clerical occupation group.
The data show a steady occupational upgrading of the labor force, which is consistent with the increased level of education between cohorts. In figure 6 we present the proportion of manual and clerical workers by cohort over time, which clearly shows a steady decline. The observed changes are both within cohort and over time for each cohort. than younger workers is consistent with the increase in the average education level (table 2). The changes in occupational composition over time (for a given cohort) reflect both job promotion over the life cycle and compositional effects due to the fall in male employment. To illustrate this, we ran two linear regressions, one for workers and one for nonworkers. The dependent variable in both cases was the proportion of manual and clerical workers, which we regressed on a linear trend When we looked within the manual/clerical group, the same trend prevailed: the proportion of manual workers in unskilled jobs fell relative to the rest.
12 It is not possible to correct for these composition effects without further structural assumptions, i.e., without the availability of an instrument that has significant explanatory power for employment and that can be excluded from the wage equation. 
V. Regression Results
We now turn to the results obtained by estimating equation (1). We use two estimation methods. In the first, we use instrumental variables on the original repeated cross-section data; here we control only for the possible endogeneity of the unemployment rate. To the extent that occupational choice is correlated with omitted idiosyncratic characteristics affecting productivity, the estimated effects will be driven both by the actual occupational pay differential as well as by the effects of the unobservables. In the second, we use the grouping technique, which controls for these unobserved characteristics. As detailed earlier, the dependent variable in this case is the average log wage of the cohort, and the manual/clerical dummy on the right-hand side of equation (1) is replaced by its proportion in the cohort at time period t. In both sets of results we allow for the endogeneity of the unemployment rate using the U.S. unemployment rate lagged by one year as an instrument. The coefficient on the unemployment rate is restricted to be constant across cohorts.
The results are presented in table 3. Columns i, iii, and v correspond to the ungrouped results, and columns ii and iv to the grouped estimates. The estimated effect of the unemployment rate on wages is always negative and highly significant, implying that individual real wages are procyclical. The estimates imply that a 1 percentage point increase in the unemployment rate leads ceteris paribus to a 1.4% fall in real wages. These results are remarkably close to those obtained by Solon, Bartsky, and Parker (1994) using the U.S. Panel Study of Income Dynamics. Their ordinary least squares (OLS) estimate, which uses data over the same time period and a similar specification of time trends, is also -1.4. Both sets of results control for occupational composition, although in a different way owing to differences in data. We investigated the extent to which the wages of manual/clerical workers were more or less sensitive to business-cycle fluctuations than those of the professional/managerial group. The difference between the coefficients was never significant. The t-value for the interaction between the manual/ clerical dummy and the unemployment rate was around one for all models. The point estimates implied that wages of the manual/clerical workers were slightly more procyclical.
When we do not allow for the endogeneity of the unemployment rate, we find a smaller coefficient (-1.1, SE = 0.34). This is exactly what we would expect if there is any feedback from aggregate wage shocks to unemployment, since the OLS coefficient on the unemployment rate will be biased upward. Nevertheless, the difference of these coefficients is not significant, the t-value being only 1.06, and the shape of the age profiles is unchanged between these two estimation methods. The OLS coefficient is very similar to the estimate obtained by Blanchflower and Oswald (1994) for the United Kingdom. If the instruments used for identification are not significant in the reduced form for the variable instrumented, then the results may be biased towards OLS, as shown by Bound, Jaeger, and Baker (1993). In fact, the U.S. unem-ployment rate has a t-value of 5.2 in the reduced form for U.K. unemployment."3
In comparing these results to those obtained using aggregate data, it is important to remember that the measures of average hourly wages based on aggregate earnings are a weighted average of individual wages, the weights being the individuals' hours of work. Depending on whether the latter are procyclical or countercyclical, wages will appear to be more or less procyclical if wages and hours are positively correlated. In addition, as emphasized by Solon et al. (1994) , estimates based on aggregate data will suffer from composition bias as the occupation composition changes in the workforce over the cycle. In earlier results, we found that using an aggregate-type measure (i.e., the log of average hourly earnings divided by average hours) constructed from Family Expenditure Survey data (but controlling for occupation composition) exacerbated the estimated procyclical nature of wages because hours are procyclical and positively correlated with wages.1
In columns i and ii we compare the results obtained without and with grouping, respectively, assuming that occupational pay differentials are constant over time. First, as discussed in Section III, to validate the grouping method, we need to check that occupation varies between cohorts and time, after controlling for those cohort-specific time trends already included in the wage equation. The x2 test statistic of the null hypothesis that the occupational changes over time can be explained by these included trends is 296.12 (199 df), which has a p-value of virtually zero, indicating that there is sufficient cross-group variation in occupation for the estimates to be meaningful.
If the occupational variable is positively correlated with omitted variables affecting productivity, then the occupational pay differentials implied by column ii would be lower than those implied by column i. In fact, the results are quite similar, with the coefficients smaller in column ii for the 1930s and the 1940s cohort and larger for the other two cohorts. None of the differences is significant, and a 4 df x2 test of the null hypothesis that they are equal is 4.77, which has a 31.1O%/p-value. The average differential is smaller for younger cohorts.
In the next two columns, we consider whether occupational pay differentials change significantly over time for each cohort, again comparing the grouped results (col. iii) with the ungrouped (col. iv). The relevant coefficients are the ones associated with the variable (trend X manual/ 13 The reduced form includes on the right-hand side all variables that we treat as exogenous, i.e., the average occupational variables and the same trend structure as in eq. (1). We assume that occupation is not correlated with the current aggregate shocks and hence can be treated as predetermined.
14 See n. 3 above.
clerical). The sign pattern of the coefficients is similar in both columns, implying that the pay differentials between the manual/clerical and the professional/managerial groups are growing over time for the two younger cohorts, are constant for the 1930s cohort, and are falling for the 1920s cohort. The magnitude of the implied changes is larger for the grouped results. The 8 df test that the coefficients related to occupation are the same between the grouped and the ungrouped results is 20.2, which has a p-value of 1%. Thus the differences are marginally significant, but the parameters from the grouped estimates are quite badly determined. Finally, motivated by the results in the data description section (see fig. 3 ), in column v we report estimates including a linear spline for the pay differential for the 1940s cohort, that is, DI2 X (trend -12) X (manual/clerical), where D12 is a dummy that is one after the first quarter of 1980 (when trend = 12), and zero before. This allows a change in the occupational pay differential during the 1980s. We find that the differential increases at a significantly higher rate in the 1980s than before, but it is still slower than the rate of increase of the occupational pay differential for the younger 1950s cohort (-0.53 percentage points a quarter, compared to -0.77 points for the 1950s cohort). The main implication of these results is that pay differentials were falling for younger generations at the point of labor market entry, but that the differentials increased significantly over the 1980s, particularly for the two younger cohorts. The pay differentials for the 1930s cohort always remained high and did not increase significantly during the 1980s, while for the 1920s cohort, differentials were being slightly compressed during the 1 970s. The fall of the differential for younger cohorts at labor market entry partly reflects two related compositional effects: the average level of education is rising, and the proportion of unskilled manual workers within the manual/ clerical group is falling for younger cohorts. As a result, the average skill level within this group is higher among the younger cohorts relative to the older ones. Another factor may be the increased unemployment rate among the manual workers in the 1980s, which would also raise the quality of the manual/clerical workers relative to the professional/managerial ones.
VI. Cohort and Occupation-Specific Age Profiles of Wages
We now turn to the evolution of wages over time for each of the four cohorts in our sample, having removed the cyclical effects caused by unemployment. The relevant coefficients for the age profiles are shown in table 3. In the analysis that follows we use the coefficients of column v.
In figure 8 , we plot the time profiles of log wages for each cohort averaged over the whole sample. Some of the changes over time reflect the changes in occupational composition. All four cohorts experience substantial wage growth during this period. We observe two of the four cohorts at their time of entry (the 1940s cohort in 1970 and the 1950s cohort in 1980) These profiles are presented separately for each occupation group in figures 9a and 9b. The majority of the population is in manual/clerical occupations, although this has been declining steadily. Wage growth and wage levels are lower for the manual/clerical workers, reflecting the estimated pay differentials. The cross-section profiles for the manual/clerical workers are completely flat, the younger cohorts being paid virtually the same as the older cohorts. This could imply that there are no experience effects, but another plausible explanation is that the increasing quality and level of education for individuals classified as manual/clerical workers in younger cohorts counteracts the experience effects of older individuals. This interpretation is supported by two facts: first, the increase in the proportion of skilled manual workers vis-a'-vis unskilled for younger cohorts (as well as over time within cohorts), and, second, the extension of compulsory schooling, meaning that the manual/clerical workers have an increased average level of education in younger cohorts. Figure 9b shows that the entry-level wages for both the 1940s and 1950s cohorts were significantly below those of the incumbents for professional/ managerial workers. After entry, wages grow quickly, eroding the initial experience premium of the incumbents. At older ages, comparing the 1920s cohort with the 1930s in the 1970s, and the 1930s with the 1940s cohort in the 1980s, the cross-section differences disappear.
There are two important conclusions from these results. First, the observable experience premia, as reflected by the differences across cohorts at a point in time, did not change in the United Kingdom over this time period; this is clearly visible both when we look at the entire population and when we consider each occupation group separately. Second, experience premia are relatively high only for the professional/managerial workers, and mainly at younger ages. This feature is present both in the 1970s and in the 1980s. The absence of experience effects among the manual/clerical workers may be partly attributable to the changing quality and quantity of schooling received by younger workers in these occupations, which ceteris paribus will push up their wages.
We simulated the implications of these estimates for wage dispersion using the model in column v. The model captures the wage compression of the late 1960s and the early 1970s. In the 1980s, the model predicts a very small increase in dispersion fully attributable to the increasing pay differentials, but the change in dispersion is mitigated by the changing occupational composition toward more professional/managerial workers. The main part of increased dispersion is within the manual/clerical group and is not explicable by changes in the means of the separate groups. The model estimated with grouped data (col. iv) gives higher estimated changes in pay differentials and predicts a greater increase in dispersion in the 1980s, although the results are not as well determined.
VII. Conclusions
This article estimates wage equations for separate cohort and occupation groups. Our wage measure is the hourly wage.
The main conclusions of the results are: 1. Wages are highly procyclical. A 1 percentage point increase in unemployment leads, ceteris paribus, to a 1.4% fall in real wages. Ignoring the endogeneity of aggregate unemployment rates for the wage equation tends to reduce the estimate of this effect.
2. The cross-section profiles of wages are very flat, indicating either that the premium to experience is very low or that it is counteracted by the attributes of younger cohorts. This result is particularly strong for the manual/clerical group, forming at least 60% of the sample. Among the professional/managerial group, we find that entry-level wages are about 17% lower than those of workers who have been in the labor market 10 years longer. The entrants catch up within 5 or 6 years, after which point they are paid about the same as the previous cohort. This pattern does not change between the 1970s and the 1980s.
3. The pay differential between professional/managerial workers and manual/clerical workers is lower for younger cohorts, close to labor market entry, probably reflecting the better education received by the latter. This occupational pay differential increases with time for the younger cohorts but is constant or decreasing for the older ones. The average sample pay differential falls until about 1979 and starts to rise thereafter. Our conclusions on pay differentials based on the original cross-section data were not significantly different to those obtained using grouped data. One implication is that the changes in the pay differentials we observe reflect an increased demand for workers in professional/managerial occupations.
4. When we simulate the implications of this model, our results imply that the main source of increasing wage dispersion observed in the United Kingdom is not the divergence between professional/managerial and manual/clerical workers but an increase in dispersion among the younger members of the latter group. The changing occupational composition of the workforce mitigates the increase in dispersion.
Appendix The Grouping Estimator
To illustrate the econometric methodology, we consider the following wage equation:
In wit = P3x-t + Uit,
where uit represents shocks to wages that may be correlated across individuals (common shocks) and with some of the x-t either because of measurement error or because of, say, self-selection. To estimate the model, we construct averages by quarter and by date of birth group to obtain a pseudopanel, and we use least squares on these transformed data. The grouped equation has the form 
